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1
IMAGE FORMING APPARATUS

This application is based on Japanese Patent Application
No. 2014-040002 filed on Mar. 1, 2014 the contents of which
are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus, and more particularly to an image forming apparatus that
adopts a time charging method.

2. Description of the Related Art

A copying machine that can be used by unspecified cus-
tomers is set up in various types of stores such as a conve-
nience store. A coin vendor or a prepaid card reading machine
for charging is provided next to such a copying machine. A
user previously pays the desired amount of money through
the coin vendor or the prepaid card reading machine. Thus, it
is possible to perform printing corresponding to the amount
of money paid.

Since in such a number-of-sheet charging method, a charge
is determined by the number of sheets printed, even when the
same number of sheets are printed, a user who performs
time-consuming printing increases the time during which the
copying machine is occupied. Hence, for example, the sub-
sequent user may give up the use of the copying machine
because the user has been kept waiting for a long time. In this
case, the manager who sets up the copying machine loses an
opportunity to provide the copying machine.

On the other hand, there is a time charging method in which
charging is performed according to the time during which the
image forming apparatus is used. However, when charging is
performed simply according to time, for example, a problem
may occur in which the image forming apparatus does not
operate as the user expects due to a paper jam or the like and
thus the user is also charged for the time during which print-
ing cannot be performed.

Hence, Japanese Unexamined Patent Application Publica-
tion No. 2005-88312 discloses a control configuration in
which a detection unit that detects whether or not it is possible
to satisfactorily perform printing processing is provided
within an image forming apparatus and in which an actual
usage time is measured based on the result of the detection.
With this control configuration, it is not necessary forauserto
make an unreasonable payment, and it is also not necessary
for a set-up manager to perform a time management operation
for measuring and determining the time during which print-
ing cannot be performed.

Japanese Unexamined Patent Application Publication No.
2003-256175 proposes a control configuration in which a
printing completion specified time or a completion time pre-
dicted through analysis of print data by an apparatus itself is
compared with an actual completion time, and when the
actual printing completion time is behind it, the charge is
reduced. With this control configuration, it is possible to
prevent a user from experiencing a disadvantage, and it is also
possible to enhance convenience by providing notification to
the user when the actual printing completion time is likely to
be behind schedule.

However, in the conventional time charging method in
which the charge is determined at the time of the completion
of'the use, though consideration is given to the present user, it
may be inconvenient for the subsequent user. Specifically,
while the previous customer is using the copying machine, it
is impossible to find the scheduled completion time of the
previous customer. Hence, since the subsequent customer
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does not find the waiting time, the subsequent customer needs
to give up using the copying machine at that store or to come
again to the store after a time which is guessed intuitively. The
manager of the copying machine may lose an opportunity to
provide the copying machine, and the copying machine may
not be operated during the time for which the subsequent
customer has come again to the store after the completion of
the use by the previous customer.

Hence, an object of the present invention is to provide an
image forming apparatus in which a time charging method is
adopted and a use completion time is found.

SUMMARY OF THE INVENTION

According to the present invention, there is provided an
image forming apparatus including: a time setting unit that
sets a print allowable time according to an amount of advance
payment; a usage time count unit that counts a usage time; and
aprint allowance determination unit that determines, from the
time setting unit and the usage time count unit, whether
printing is allowed or prohibited, where before the time
counted by the usage time count unit reaches the print allow-
able time, the print allowance determination unit allows the
printing to be performed whereas after the time counted by
the usage time count unit reaches the print allowable time, the
print allowance determination unit prohibits the printing from
being performed.

The image forming apparatus according to the present
invention, further includes: a charging method selection unit
that selects a charging method from a number-of-sheet charg-
ing method of determining a charging amount according to a
number of sheets to be printed and a time charging method of
determining the charging amount according to the print
allowable time; and a control setting unit that sets an opera-
tion state of the image forming apparatus, wherein when the
time charging method is selected by the charging method
selection unit, the control setting unit changes the operation
state so as to maintain a print allowance state longer than
when the number-of-sheet charging method is selected.

The image forming apparatus according to the present
invention, further includes: an input portion with which a user
sets and inputs a print condition; and an auto-clear unit that
returns the print condition input from the input portion to a
predetermined initial value, where when the time charging
method is selected by the charging method selection unit, the
auto-clear unit does not execute auto-clearing within the print
allowable time.

Here, when the time charging method is selected by the
charging method selection unit, the auto-clear unit may
execute the auto-clearing when the print allowable time
elapses. Alternatively, when the time charging method is
selected by the charging method selection unit, the auto-clear
unit may execute the auto-clearing at a start of the print
allowable time.

Furthermore, the image forming apparatus according to the
present invention, further includes: a completion input por-
tion with which the user inputs print completion, where when
the time charging method is selected by the charging method
selection unit, and the print completion is input from the
completion input portion, the auto-clear unit may execute the
auto-clearing even within the print allowable time.

Moreover, the image forming apparatus according to the
present invention, further includes: a time extension input
portion with which the user inputs an extension of the print
allowable time, where when the time charging method is
selected by the charging method selection unit, and the exten-
sion of the print allowable time is input from the time exten-
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sion input portion, the auto-clear unit preferably does not
execute the auto-clearing within the print allowable time and
within the extended print allowable time.

Moreover, the image forming apparatus according to the
present invention, further includes: an auto-clear execution
necessity determination input portion with which the user
inputs a determination as to whether or not the auto-clearing
needs to be executed within the print allowable time when the
time charging method is selected by the charging method
selection unit, where when the time charging method is
selected by the charging method selection unit, and a deter-
mination that the auto-clearing needs to be executed is input
from the auto-clear execution necessity determination input
portion, the auto-clear unit preferably executes the auto-
clearing, even within the print allowable time, after a prede-
termined time has elapsed since the setting and inputting from
the input portion.

The image forming apparatus according to the present
invention, further includes: a print allowance determination
portion that determines, according to the state of the appara-
tus and a remaining amount of a consumable item, whether or
not the printing can be performed; and a mode switching
portion that switches a mode to any one of a standby mode in
which a print instruction is waited for in a state where con-
sumption of the apparatus is reduced, a print preparation
mode in which a preparation operation for performing a print-
ing operation from the standby mode is performed, a print
allowable mode in which the printing can be performed and a
standby preparation mode for returning to the standby mode
after a predetermined time has elapsed since completion of
the printing, where when the number-of-sheet charging
method is selected by the charging method selection unit, if
the print allowance determination portion determines that the
printing can be performed and that a user sets and inputs a
print condition, the mode switching portion switches the
mode to the print preparation mode whereas when the time
charging method is selected by the charging method selection
unit, if the print allowance determination portion determines
that the printing can be performed, the mode switching por-
tion switches the mode to the print preparation mode.

Here, when the number-of-sheet charging method is
selected by the charging method selection unit, if at least one
of lack of a sheet, an end of a life of the consumable item, a
paper jam, a failure and lack of a toner is detected, the print
allowance determination portion preferably determines that
the printing cannot be performed.

Moreover, the image forming apparatus according to the
present invention, further includes: a supply detection unit
that detects an operation of supplying the consumable item,
where when the time charging method is selected by the
charging method selection unit, if the print allowance deter-
mination portion determines that the printing cannot be per-
formed due to lack of the remaining amount of the consum-
able item, and the supply detection unit detects the operation
of supplying the consumable item, the mode switching por-
tion preferably switches the mode to the print preparation
mode.

The supply detection unit may be a unit that detects an
operation of opening a paper feed port after the print allow-
ance determination portion determines that the printing can-
not be performed.

The supply detection unit may be a unit that detects an
operation of opening a toner supply port after the print allow-
ance determination portion determines that the printing can-
not be performed.

The image forming apparatus according to the present
invention, further includes: a mode switching portion that
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switches a mode to any one of a standby mode in which a print
instruction is waited for in a state where consumption of the
apparatus is reduced, a print preparation mode in which a
preparation operation for performing a printing operation
from the standby mode is performed and a print allowable
mode in which the printing can be performed and a standby
preparation mode for returning to the standby mode after a
predetermined time has elapsed since completion of the print-
ing; a post-print elapsed-time counter that counts a time
which has elapsed since completion of the printing operation;
and a time elapse determination unit that determines, with the
post-print elapsed-time counter, whether or not a predeter-
mined time is reached, where when the number-of-sheet
charging method is selected by the charging method selection
unit, if the time elapse determination unit determines that a
first predetermined time has elapsed, the mode switching
portion switches the mode to the print preparation mode
whereas when the time charging method is selected by the
charging method selection unit, if the time elapse determina-
tion unit determines that a second predetermined time has
elapsed, the mode switching portion switches the mode to the
print preparation mode, and the second predetermined time is
equal to or more than the first predetermined time.

The second predetermined time is preferably equal to or
less than a difference between the print allowable time and a
print completion time.

The image forming apparatus according to the present
invention, further includes: a stabilization control unit that
controls an image quality stabilization operation for stabiliz-
ing an image quality in a standby state and during the printing,
where the control of the image quality stabilization operation
by the stabilization control unit preferably differs depending
on whether the number-of-sheet charging method is selected
or the time charging method is selected.

When the time charging method is selected by the charging
method selection unit, the stabilization control unit prefer-
ably determines an operation condition of the image quality
stabilization operation according to the print allowable time
or the time counted by the usage time count unit.

Preferably, when the number-of-sheet charging method is
selected by the charging method selection unit, each time a
number of sheets printed reaches a predetermined number of
sheets, the image stabilization operation is performed
whereas when the time charging method is selected by the
charging method selection unit, if the remaining print allow-
able time of a user is less than a predetermined time at a time
when a predetermined number of sheets are printed after a
previous image stabilization operation, the image stabiliza-
tion operation is not performed, and the image stabilization
operation is performed after the predetermined time has
elapsed.

Preferably, as the image stabilization operation, a short
stabilization operation in which an operation time is short and
a long stabilization operation in which the operation time is
long are provided, and when the number-of-sheet charging
method is selected by the charging method selection unit,
after a first predetermined number of sheets has been printed
since execution of a previous short stabilization operation, the
short stabilization operation is executed again whereas when
the time charging method is selected by the charging method
selection unit, if the remaining print allowable time of the user
is less than a predetermined time at a time when a second
predetermined number of sheets has been printed since
execution of a previous long stabilization operation, the long
stabilization operation is not executed, and the short stabili-
zation operation is executed.
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The image forming apparatus according to the present
invention, further includes: a print allowance determination
portion that determines, according to a state of the apparatus
and a remaining amount of a consumable item, whether or not
the printing can be performed, where when the time charging
method is selected by the charging method selection unit,
even if the print allowance determination portion determines
that the printing cannot be performed due to lack of the
remaining amount of the consumable item, a control condi-
tion adjustment unit changes a time when the printing is
interrupted according to the print allowable time or the
remaining print allowable time by the usage time count unit.

The image forming apparatus according to the present
invention, further includes: a toner sensor that detects the
remaining amount of a toner; a sheet sensor that detects the
remaining number of sheets; and a warning device that
prompts the toner and the sheet to be supplied, where when
the time charging method is selected by the charging method
selection unit, a threshold value for providing a warning for
the supply of the toner and the sheet is determined from the
print allowable time, a print speed and an average coverage.

The image forming apparatus according to the present
invention, further includes: a toner sensor that detects the
remaining amount of a toner; a sheet sensor that detects the
remaining number of sheets; and a warning device that
prompts the toner and the sheet to be supplied, where when
the time charging method is selected by the charging method
selection unit, a threshold value for providing a warning for
the supply of the toner and the sheet is determined from the
remaining print allowable time, a print speed in use and an
average coverage in use.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 A control configuration diagram showing an
example of a charging system according to the present inven-
tion;

FIG. 2 A basic structure diagram on image formation in an
embodiment of the present invention;

FIG. 3 A control block diagram in the embodiment of the
present invention;

FIG. 4 A control flowchart of a time charging method in the
embodiment of the present invention;

FIG. 5 An example of a screen on which a print allowable
time is input in the time charging method in the present
invention;

FIG. 6 An example of a screen when the print allowable
time is completed in the time charging method in the present
invention;

FIG.7 Anexample of a screen at the time of start in the time
charging method in the present invention;

FIG. 8 An example of a screen on which a shut-down delay
time is input in the present invention;

FIG. 9A,9B A flowchart showing an example of control for
reducing a standby state in the present invention;

FIG. 10 A configuration diagram showing an example of a
path from a toner bottle to a development device in the image
forming apparatus;

FIG. 11 An example of patch images ina short stabilization
unit of the present invention;

FIG. 12 An example of patch images in a long stabilization
unit of the present invention;

FIG. 13 Another example of the patch images in the long
stabilization unit of the present invention;

FIG. 14 An example of a screen that provides a warning of
the absence of toner in the time charging method in the
present invention;

30

35

40

45

50

55

60

6

FIG. 15 A control flowchart that determines a warning
threshold value for prompting the supply of a consumable
item in the embodiment of the present invention; and

FIG. 16 A control flowchart that changes the warning
threshold value for prompting the supply of the consumable
item in the embodiment of the present invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Although the present invention will be described in further
detail below using an embodiment, the present invention is
not limited to this embodiment.

FIG. 2 shows a basic configuration of an image forming
apparatus D according to the present invention. An image
forming unit 10 for forming an image includes a charging
device 12, an exposure device 13, a development device 14
and a transfer roller 15 provided around a photosensitive
member 11. A sheet that is drawn from a sheet tray 20 one by
one and that is guided along a transport path 30 is transported,
after the correction of its inclination by a resist roller 31,to a
nip portion between the photosensitive member 11 and the
transfer roller 15 with timing of the image forming unit 10.
Then, the sheet is passed through a fixing device 32 and is
ejected from a path switching gate 33 by an ejection roller 34
to the outside of the apparatus. In double-sided printing, a
sheet whose front surface is printed is drawn from the path
switching gate 33 to the ejection roller 34 or a reverse roller
35, and, immediately before the rear end of the sheet is passed
through the nip portion of the ejection roller 34 or the nip
portion of the reverse roller 35, the sheet is transported, by the
reverse of the ejection roller 34 or the reverse roller 35, to a
double-sided circulation path 36 and is transported again to
the resist roller 31.

In the image forming unit 10, the outer circumferential
surface of the rotated photosensitive member 11 is uniformly
charged by the charging device 12. Then, laser light corre-
sponding to image information is applied from the exposure
device 13 to the surface of the charged photosensitive mem-
ber 11 to form an electrostatic latent image. The exposure
device 13 is formed with a laser and a polygon mirror for
scanning the surface of the photosensitive member 11 with
the laser light, and the polygon mirror is rotated by a polygon
motor. The electrostatic latent image formed on the photo-
sensitive member 11 is visualized on the surface of the pho-
tosensitive member 11 by toner supplied from the develop-
ment device 14. This toner image is transferred, in the nip
portion between the transfer roller 15 and the photosensitive
member 11, to the sheet with a voltage applied to the transfer
roller 15. Then, the sheet to which the toner image has been
transferred is heated and pressurized by the fixing device 32,
and thus the toner image is fused and fixed to the sheet.

In a control block diagram shown in FIG. 3, portions other
than a personal computer 600, a license management server
700 and a line card 800 form the control portions of the image
forming apparatus D. The blocks other than various types of
loads 500 are an electric circuit board that is formed with a
CPU, a ROM and a RAM and are connected through a net-
work, a USB, serial communication, an I/O line and an analog
signal line. Here, the various types of loads 500 mean various
types of rollers in FIG. 2, the laser and the polygon motor of
the exposure device 13, the heater of the fixing device 32, the
solenoid of the path switching gate 33, the high-voltage
power supply of the charging device 12 and the like.

A description will first be given of a case where printing is
performed in a printer mode; the personal computer 600 first
feeds a print request to a controller 100. The print request is
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issued in a page description language, and is formed with
drawing information and page information (such as a sheet
size and a color mode). When the controller 100 receives the
print request, the controller 100 transmits the page informa-
tion to a mechanical controller control portion 400. This page
information is issued for each sheet. Each time the mechani-
cal controller control portion 400 receives the page informa-
tion, the mechanical controller control portion 400 feeds out
one sheet.

A sheet ID is attached to the page information; in double-
sided printing, the mechanical controller control portion 400
determines the number of sheets in double-sided printing
according to the sheet size, and transmits image order infor-
mation corresponding to the result thereof to the controller
100. For example, the image order information is only issued
according to the number of pages in the order of, for example,
sheet ID53=front—sheet ID54=front—=sheet
ID55=front—sheet ID53=back—=sheet ID54=back—sheet
ID55=back.

The controller 100 converts, according to the image order
information, the drawing information included in the print
request into image data undergoing bitmap development and
stores it in the RAM, and outputs the image data to the
mechanical controller control portion 400 in synchronization
with a trigger signal from the mechanical controller control
portion 400. This image data is printed to the sheet by the
image forming unit 10 described above, and the sheet is
transported to the outside of the apparatus.

In a case where printing is performed in a copying mode,
the controller 100 transmits, according to operation panel
control information from an operation panel 200, to a scanner
300, scanner control information for scanning an original
document. The scanner 300 scans the original document
according to the scanner control information, and outputs the
image data to the controller 100. The controller 100 produces
the page information while storing the image data in the
RAM, and issues it to the mechanical controller control por-
tion 400. The subsequent flow until printing is the same as in
the printer mode described above.

A control configuration in a time charging method for
determining a charge according to usage time will then be
described with reference to FIG. 1. The main control elements
are the scanner 300, the controller 100 that integrates and
controls an engine portion 100a and the scanner 300 and the
operation panel 200 that receives an input operation. The
engine portion 100a controls various types of processing
conditions in the image formation and is part of the controller
100.

With respect to the operation panel 200, there are a case
where a set-up manager receives a request from a user to
operate the operation panel 200 and a case where the user
actually performs the printing operation. Although in FIG. 1,
the manager and the user perform the operation with the same
operation panel, for example, a setting may be made such that
the manager can perform the operation through a network line
from a host personal computer.

The user can select the payment of a charge from two
charging methods. Here, it is possible to select from a time
charging method in which when a charge corresponding to a
time is paid, printing can be performed within the print allow-
able time regardless of the number of sheets and a number-
of-sheet charging method in which a charge for each sheet is
fixed and when a charge corresponding to the number of
sheets is paid, printing can be performed regardless of print-
ing time. The manager enters a specific manager mode with
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the operation panel 200, and selects a charging method with a
charging method selection unit 210 according to the intension
of the user.

Here, when the time charging method is selected, the
charging method storage portion 110 of the engine portion
100a stores the charging method, and a time charging unit
111a is started up. Then, when an available time is input
according to the amount of advance payment from the avail-
able time input unit 220 of the operation panel 200, a print
allowable time is set with a time setting unit 112. The opera-
tions described above are performed by the manager in the
specific manager mode, and thereafter the manager mode is
finished, and the subsequent operations are given over to the
user. When the number-of-sheet charging method is selected,
a number-of-sheet charging unit 1115 is started up, and an
unillustrated number-of-sheet setting unit sets the number of
sheets to be printed.

The time charging unit 111a includes, in addition to the
time setting unit 112, a usage time count unit 113 that counts
ausage time accumulated from the start of the use and a print
allowance determination unit 114 that determines, from a
print allowable time and the accumulated usage time, whether
the printing operation is allowed or prohibited.

FIG. 4 shows a flowchart showing a procedure of use and
the details of control in the time charging method. When the
user desires the time charging method and sets a usage time,
in step S1, the manager enters the manager mode with the
operation panel 200 and selects the time charging method
with the charging method selection unit 210. Then, in step S2,
the printing is temporarily prohibited. In step S3, since a
screen formed by an available time input unit 220 as shown in
FIG. 5 is displayed on the operation panel 200, the manager
inputs a print allowable time corresponding to the amount of
advance payment. In the example of the display shown in
FIG. 5, it is possible to set up to 65535 in minutes. When in
step S4, the manager mode is finished, the available time is
checked in step S5, and if the available time is not zero, the
printing can be performed in step S6. The determination of the
available time described above is made by the print allowance
determination unit 114.

Then, in step S7, the usage count of the usage time count
unit 113 is cleared to zero. In step S8, the usage time count is
incremented every arbitrary control period (for example, 1
second), and thus the usage time is accumulated. Then, in step
S9, whether or not the print allowable time is exceeded is
determined by the print allowance determination unit 114
every period of the increment of the usage time count. Since
the setting of the print allowable time is made every minute,
the usage count number of the usage time count unit 113 is
converted into a value per minute.

When in step S9, the print allowance determination unit
114 determines that the usage time count exceeds the print
allowable time, in step S10, the copying machine is brought
into a state where the printing is prohibited. Then, in step S11,
information that the print allowable time is completed is
displayed on the operation panel 200. FIG. 6 shows an
example of a completion message displayed on the display
panel 200. Then, in step S12, the print allowable time is set at
zero, and thus the control is completed. When in step S1, the
time charging method is not selected, the process moves to
step S13, and for example, the control using the number-of-
sheet charging method is performed.

The control described above is performed, and thus the
manager can easily grasp the usage time, with the result that
it is possible to check with the subsequent user how much
time is left, to tell the user the available time and to encourage
the user to use the copying machine. Moreover, since a res-
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ervation system is constructed to register the usage start time
and the usage time for the subsequent user, the subsequent
user can start to use the copying machine at the reservation
time without fail.

The image forming apparatus D performs not only the
printing operation but also the auto-clear operation described
above, a preparation operation for the printing operation, a
maintenance operation for maintaining the print quality and
the like. In these operations, the printing operation cannot be
performed, and it is difficult to predict an operation time and
determine whether or not the operation is performed. On the
other hand, in the time charging method, it is desirable to
perform control such that in the print allowance state, a loss
time other than the printing is minimized Hence, in the image
forming apparatus according to the present invention, a con-
trol condition adjustment unit 120 that is operated when the
time charging method is selected is provided in the engine
portion 100a, and thus the operation conditions of the appa-
ratus main body that cause the loss time are temporarily
changed.

An example of the auto-clear operation in the present
invention will be described. The user sets and inputs print
conditions from the input portion 231 of the operation panel
200 as shown in FIG. 7. On the other hand, in the image
forming apparatus D, an auto-clear unit 141 which automati-
cally cancels the set print conditions and returns them to the
initial values ifno operation is performed after the completion
of'the printing until a given time elapses is included such that
the subsequent user is prevented from using the copying
machine under the set print conditions to perform undesired
printing. In the present invention, within the print allowable
time, the auto-clear operation is prevented from being per-
formed such that in the print allowance state, the loss time
other than the printing is minimized.

On the other hand, with the assumption that users are
changed, the auto-clear operation is performed at the time of
the completion of the print allowable time or the auto-clear
operation is performed at the time of the start of the print
allowable time. When a usage completion button 232a is
pressed down on the operation screen shown in FIG. 7, the
auto-clear operation may be performed.

However, as shown in FIG. 6, when on the display panel
200 indicating the completion of the print allowable time, a
time extension input portion 233 is displayed, and “yes” is
pressed down, it is determined that the same user continues to
perform the printing, with the result that the auto-clear opera-
tion is not performed. When the print allowable time is
extended, the user notifies the manager of the fact thereof, and
the manager sets the print allowable time corresponding to the
extension in the manager mode. In this way, the user can
continue to perform the printing under the same print settings.

Furthermore, when the auto-clear execution button 234a of
an auto-clear execution necessity determination input portion
234 is pressed down on the operation screen shown in FIG. 7,
control may be performed such that even within the print
allowable time, the auto-clear operation is performed unless a
predetermined time operation is performed.

An example of the preparation operation for the printing
operation will then be described. The image forming appara-
tus Dhas a standby mode in which a print instruction is waited
for in a state where the consumption of the apparatus is
reduced, a print preparation mode in which a preparation
operation for performing the printing operation in the standby
mode, a print allowable mode in which the printing can be
performed and a standby preparation mode for returning to
the standby mode after a predetermined time has elapsed
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since the completion of the printing; the mode is switched to
any one of the modes by a mode switching portion 142 of the
engine portion 100a.

When the image forming apparatus D is not operated, the
image forming apparatus D is in the standby mode whereas
when the printing is performed, the image forming apparatus
D enters the print preparation mode in which preparations
such as for starting up the process and increasing the tem-
perature of the fixing device 32 are performed. Then, when
the preparations are achieved, the printing can be performed
with the print allowable mode maintained.

The operation of starting up the process includes opera-
tions such as for repeatedly performing charging and erasing
in order to stabilize the surface potential of the photosensitive
member 11 and for pressing, in the standby mode, the sepa-
rate roller portion in order to prevent consumption. In the
standby mode, the fixing device 32 is controlled so as to
maintain a temperature lower than that at the time of the
printing, and when the print instruction is provided, the tem-
perature is increased up to a predetermined temperature.
When the printing operation is completed, the mode is trans-
ferred to the standby preparation mode, process shut-down
processing and the like are performed and the mode is
returned to the standby mode. This is done because the opera-
tion is performed only with appropriate timing to save energy
and increase the life of the apparatus.

When after the completion of the printing operation, the
mode is changed from the print allowable mode to the standby
mode, the execution is performed after a given time has
elapsed since the completion of the printing operation. In
order to measure the elapsed time, a post-print elapsed-time
counter 143 and a time elapse determination unit 144 are
provided.

In the present invention, when the time charging method is
selected, and the time charging unit 111« is started up, the
control condition adjustment unit 120 is in the operated state,
and a start-up/shut-down time change unit 122 within the
control condition adjustment unit 120 functions to change the
time when the transfer between the modes is performed by the
mode switching portion 142. Specifically, when the time
charging method is selected, the start-up/shut-down time
change unit 122 changes the modes so as to maintain the print
allowance state for a long time as compared with the case
where the number-of-sheet charging method is selected. For
example, the change such as for simplifying the requirement
for transfer to the print preparation mode as compared with
the normal state or for delaying the execution of the shut-
down processing after a predetermined time has elapsed since
the completion of the printing is performed.

In the image forming apparatus D, a print allowance deter-
mination portion 145 is provided that detects a state where
consumable items such as the sheet and the toner are left, the
life of the components, the occurrence of a paper jam and
other abnormalities to determine whether or not the printing
can be performed. Signals of a sheet sensor 21 provided in the
sheet tray 20 and a toner sensor 17a provided in the sub-
popper 17 of the toner which will be described later and the
like are transmitted to the print allowance determination por-
tion 145.

In general, the apparatus starts to transfer from the standby
mode to the print preparation mode both through the print
allowance determination by the print allowance determina-
tion portion 145 and through a print start instruction provided
by the user. In the present invention, when the time charging
method is selected, the start-up/shut-down time change unit
122 changes the requirement for transfer between the modes



US 9,342,032 B2

11

by the mode switching portion 142 to transfer to the print
preparation mode with early timing.

For example, from the display of the operation panel 200
shown in FIG. 8, a shut-down delay time can be made to be
input. This input operation can be performed by the manager
in the manager mode and is stored in the engine portion 100a.
Even if the input shut-down delay time is set less than a delay
time when the time charging method is not selected, the input
shut-down delay time is changed to the same time as the delay
time when the time charging method is not selected and is set.
Even when the delay time is set longer than the remaining
print allowable time of the user, the delay time is changed to
the same time as the remaining print allowable time and is set.
Inthis way, it is possible to reduce the waiting time of the user
and prevent the print allowable mode from being maintained
beyond necessity.

FIG. 9A,9B shows a flowchart indicating an example of
control for reducing a standby state. A case where the user
copies three bundles of original documents (each of which
consists of 10 pages) will be described below as the example.
In this flowchart, the printing processing is omitted. The state
of the printing processing is determined by a flag. The
completion of the printing in step S34, which will be
described later, is also determined by a flag.

When the time charging method is first selected, in steps
S23 and S24, the usage time and the shut-down delay time are
set, and in step S31, the mode is transferred to the print
preparation mode. When in step S32, print permission is
waited for (here, the usage time is not counted), and the
permission is then received, since the process proceeds to
“NO” in step S34 and to “NO” in step S44, the usage time
count unit is incremented in step S43 while the first original
document is being printed, and the process that proceeds to
“YES” in step S32, to “NO” in steps S33 and S34 and to “NO”
in steps S43 and S44 is repeated.

When the printing of the first original document is com-
pleted, in step S34, the printing is determined to be com-
pleted, the process proceeds to “YES”, the process proceeds
to step S35, whether the remaining available time is less than
the shut-down time set in step S24 is checked and when the
process proceeds to “NO”, in step S36, the value of the
shut-down delay time is changed, and in step S38, steps S37,
S40 and S41 are repeated until the printing of the second
original document is started.

When the printed item of the first original document is
removed, the second original document is set on an original
document stage and a start button is pressed, in step S38,
whether the printing is restarted is determined, in step S39,
the print preparation is started and the process that proceeds to
“YES” in step S32, to “NO” in steps S33 and S34 and to “NO”
in steps S43 and S44 are repeated. The transfer to step S39 is
performed only when the second original document is set on
the original document stage and then the start button is
pressed.

When the printing of the second original document is com-
pleted, in step S34, the process proceeds to “YES” again, the
process proceeds through steps S35 and S36 and thereafter as
at the time of the completion of the printing of the first
original document, steps S37, S40 and S41 are repeated.
Here, if it takes more time to replace the second original
document with the third original document, in step S41, the
process proceeds to “YES”, in step S42, the mode is trans-
ferred to the standby preparation mode, thereafter in step S32,
the process proceeds to “YES”, in steps 33 and 34, the process
proceeds to “YES”, the process proceeds through steps S35

10

15

20

25

30

35

40

45

50

55

60

65

12

and S36 and thereafter steps S37, S40 and S41 are repeated. In
this state, the copying machine is in the standby preparation
mode.

Thereafter, when the third original document is set and the
start button is pressed, in step S38, whether the printing is
restarted is determined, in step S39, the print preparation is
started and the process that proceeds to “YES” in step S32, to
“NO” in steps S33 and S34 and to “NO” in steps S43 and S44
are repeated.

When the printing of the third original document is com-
pleted, in step S34, the process proceeds to “YES” again, and
when in step S35, the remaining available time is less than the
shut-down time (“NO”), in step S36, the value of the shut-
down delay time is changed to the remaining available time,
and then steps S37, S40 and S41 are repeated.

Thereafter, when the count value of the post-print elapsed
time reaches the shut-down delay time (“YES” in step S41),
though the process proceeds to step S44, since in step S36, the
value is adjusted, in step S44, the process is determined to
proceed to “YES”, the processing in step S45 and the subse-
quent steps are performed and the process is completed.

When the available time is exceeded during the printing of
the third original document, though in step S44, the process is
determined to proceed to “YES” where the apparatus is
stopped, “YES” in the determination of the extension is
pressed, and thus in steps S48 and S29, the print conditions
are prevented from being cleared, with the result that when
the printing is performed by extending the available time, the
printing can be immediately continued without the print con-
ditions being cleared.

Moreover, in the present invention, in a case where the time
charging method is selected, even when the print allowance
determination portion 145 determines that the printing is
prohibited due to lack of the consumable item, if a supply
detection unit 146 detects an operation of supplying the con-
sumable item, it is determined that the supply is intended,
with the result that the mode is immediately transferred to the
print preparation mode to allow the printing. This control is
performed by the function of the start-up/shut-down time
change unit 122 in the control condition adjustment unit 120.

For example, when the sheet sensor 21 detects lack of
sheets in FIG. 2, if it is detected that the paper feed port 20a
of the sheet tray 20 is opened, the sheet is determined to be
supplied, with the result that the mode is immediately trans-
ferred to the print preparation mode. In this case, the detection
of whether the paper feed port 20a is opened or closed func-
tions as the supply detection unit 146.

In a toner supply mechanism shown in FIG. 10, the toner is
passed from a bottle 16 for supplying the toner through a first
toner hose 18, a small amount is temporarily stored in the
sub-popper 17 and thereafter the toner is supplied through a
second toner hose 19 to the development device 14. In the
sub-popper 17, thetoner sensor 17a is provided. The bottle 16
is replaced by opening a toner supply door 16a. In the toner
supply mechanism described above, when the toner sensor
17a detects the lack of the toner and thereafter it is detected
that the toner supply door 16a is opened, it is determined that
supply of the toner is about to be performed, with the result
that the mode is immediately transferred to the print prepa-
ration mode. As described above, before it is finally con-
firmed that the cause of the determination of the prohibition of
the printing is removed, the movement for removing the cause
is detected, and thus the copying machine is transferred to the
print allowance state, with the result that the apparatus
becomes available earlier.

Even when the print allowance determination portion 145
determines that the printing is prohibited, there is actually a
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case where a given amount of printing can be performed.
Specifically, even when the toner sensor 17a detects that the
toner is not present in the sub-popper 17, since the toner is left
in the second toner hose 19 and the toner is also left in the
development device 14, the printing is prevented from being
immediately prohibited. Hence, for example, when the
remaining print allowable time for the user is 5 minutes, there
may be a case where even if the copying machine is continu-
ously used for 5 minutes without supply of the toner, the toner
is not used up. Hence, in the present invention, control is
performed such that even when lack of the consumable item
such as the toner is detected and the print allowance determi-
nation portion 145 determines that the printing is prohibited,
the print allowance state is continued with consideration
given to the remaining print allowable time. This control is
performed by the control condition adjustment unit 120 when
the time charging method is selected and the time charging
unit 111a is started up.

Inthe image forming apparatus D, a maintenance operation
for maintaining the print quality may be interruptedly per-
formed in the print allowable time. Specifically, in the image
forming apparatus D, an image quality adjustment device 130
is incorporated in order to maintain the image quality for a
long time and stably. This is done by interrupting the printing
when the printing is performed, printing patch images on the
photosensitive member 11, reading the images with a reflec-
tive photosensor 11a, detecting, for example, inconsistencies
in density with a target image and adjusting the parameters of
the image formation. The targets to be adjusted include a
development voltage, the laser light and power. The reflective
photosensor 11a faces the surface of the photosensitive mem-
ber 11, and between the development device 14 and the trans-
fer roller 15, the reflective photosensor 11a is arranged indi-
vidually both on the front side and on the back side of FIG. 2.

FIG. 11 shows an example of the patch images for adjust-
ing the maximum image density. Here, Y represents yellow,
M represents magenta, C represents cyan and K represents
black in colors. Y1 to Y3 and M1 to M3 are read by the sensor
on the front side, and C1 to C3 and K1 to K3 are read by the
sensor on the back side. Three pieces are made for each of the
colors because both the maximum density and halftone char-
acteristics are inspected. For example, in Y1, the maximum
density is developed, in Y2, the development voltage is
reduced to 80% of the maximum and in Y3, it is reduced to
60%, and thus density variation characteristics for the devel-
opment voltage are measured, with the result that the devel-
opment voltage for achieving the maximum density, which is
the target, is determined. Then, the development device 14 is
adjusted so as to achieve the determined development volt-
age.
In the image quality adjustment device 130, a short stabi-
lization unit 131 and a long stabilization unit 132 are pro-
vided. The short stabilization unit 131 is designed to detect
variations in the characteristics of components affecting the
image and to correct image parameters, and its adjustment
time is short. The long stabilization unit 132 is designed to
detect a larger number of patch images, and its adjustment
time is long but it is possible to fully perform the image
adjustment.

FIGS. 12 and 13 show an example of the patch images
when the long stabilization operation is performed. For
example, with Y1 to Y4 shown in FIG. 12, the characteristics
of the halftone are measured. The halftone characteristics are
varied by variations in the characteristics of the photosensi-
tive member and the laser. Although the variations are not
found when the number of sheets printed is about a few
hundreds of sheets, the characteristics are gently varied when
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a large number of sheets such as a few thousands of sheets or
a few tens of thousands of sheets are printed and it becomes
possible to find differences between the 1st sheet and the
10000th sheet. Hence, the laser light is stepwise varied from
Y1 to Y4, and thus effects on the halftone characteristics are
checked. Then, with Y5 to Y8 in FIG. 13 where a charging
voltage is stepwise varied, effects on the halftone caused by
variations in the characteristics of the photosensitive member
are checked. For the other colors, variations in the character-
istics are likewise measured, and thus image adjustment is
performed. In this way, the operation conditions of the image
forming unit 10 are adjusted such that the optimum halftone
can be obtained.

In general, the adjustment operation for the image stabili-
zation is performed by periodically changing the execution of
a short stabilization operation and a long stabilization opera-
tion with timing shown in Table. 1. The “stabilization unex-
ecuted grace time” of Table 1 indicates a margin time during
which the printing can be performed without the image sta-
bilization operation being performed.

TABLE 1

Stabilization

Execution time  unexecuted grace time

15 minutes
90 minutes

Short stabilization operation
Long stabilization operation

200 prints
3000 prints

In the image forming apparatus D of the present invention,
when the time charging method is selected, the type and the
execution time of the image stabilization operation are
changed by a stabilization control unit 123 in the control
condition adjustment unit 120 according to the print allow-
able time and the count time of the usage time count unit 113.
With preset timing at which the image stabilization operation
is performed, the remaining print allowable time is first
checked. For example, even with timing at which the long
stabilization operation is originally performed, the long sta-
bilization operation is not performed if the remaining print
allowable time is less than 1 hour, and at the time when the
present user completes the use, the long stabilization opera-
tion is performed. Moreover, even with timing at which the
short stabilization operation is originally performed, the short
stabilization operation is not performed if the remaining time
is less than 10 minutes, and at the time when the present user
completes the use, the short stabilization operation is per-
formed. As described above, the time when the short stabili-
zation operation and the long stabilization operation are per-
formed may be delayed because a margin is provided in the
value of the accumulated number of sheets printed on which
the stabilization operation is performed and the image quality
is not significantly affected even if there is some delay.

In a case where the life of the photosensitive member 11 is
exceeded or an improper toner is used, the halftone of the
image is varied earlier than expected, and when the long
stabilization operation is executed, the halftone image quality
may be significantly varied before and after the execution.
Although the halftone is returned to the original halftone,
since the user wants the tone not to vary during a series of
printing steps, in such a case, the long stabilization operation
is preferably performed after the completion of a series of
printing steps.

In addition to the case where the remaining print allowable
time is checked to delay the stabilization operation, in a case
where the print allowable time is found and it is previously
expected that there will be a time when the long stabilization
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operation is performed halfway through, the long stabiliza-
tion operation may be performed before the start of the print-
ing. Alternatively, instead of performing the long stabilization
operation, the short stabilization operation may be per-
formed. The short stabilization operation is performed, and
thus the image quality is stabilized and the image adjustment
time is short, with the result that the time during which the
printing cannot be performed can be minimized.

In the image forming apparatus D of the present invention,
when the time charging method is selected, a threshold value
for determining whether or not a warning for prompting the
supply of the consumable item is displayed is changed
depending on the actual possibility. When in the image form-
ing apparatus D, the remaining amount of consumable item is
decreased, a warning device 240 displays a warning as illus-
trated in FIG. 14 on the operation panel 200. This example is
an example that is displayed when the toner sensor 17«
detects that the amount of toner becomes less. In the present
invention, the threshold value for displaying this warning is
changed by making a determination from the possibility that
in the print allowable time, it becomes impossible to perform
the printing due to lack of the toner.

Since the print allowable time is known, the time until
which it becomes possible to perform the printing can be
approximately calculated from the productivity (print speed)
of'the apparatus and the average coverage. For example, when
the print allowable time is set at 5 minutes, the print speed of
the apparatus is 30 sheets/minute and the average coverage of
the apparatus is a usage rate of 80%, the number of sheets to
be printed until the completion of the print allowable time is
estimated to be 120. FIG. 15 shows a control flowchart in
which such a determination is made before the start of the
printing.

In step S51, whether or not the toner becomes empty in the
print allowable time is determined. In the example described
above, when 120 sheets can be printed with the remaining
toner, the advance warning is not issued in step S52. On the
other hand, when 120 sheets cannot be printed with the
remaining toner, the threshold value of the advance warning is
changed due to the following consideration. Specifically,
when the productivity of the apparatus is high (step S53) and
the average coverage of the apparatus is high (step S54), since
the time until which the toner becomes empty is short, the
threshold value of the advance warning is lowered (step S55),
with the result that an interruption is prevented from occur-
ring during the printing because the toner is empty. On the
other hand, when the productivity ofthe apparatus is low (step
S53) and the average coverage of the apparatus is low (step
S54), since the time until which the toner becomes empty is
long, the threshold value of the advance warning is increased
(step S55) because there is no possibility that the toner
becomes empty during the printing (step S55). In the other
cases, specifically, when the productivity of the apparatus is
high (step S53) and the average coverage of the apparatus is
low (step S54), and when the productivity of the apparatus is
low (step S53) and the average coverage of the apparatus is
high (step S54), the conventional threshold value is applied as
it is.

FIG. 16 shows a flowchart when the threshold value for
provision of the advance warning is changed during the print-
ing. This flowchart differs from the flowchart shown in FIG.
15 only in whether the determination is made before the start
of'the printing or during the printing, and the threshold value
is changed, in terms of whether or not the remaining amount
of toner is sufficient within the remaining print allowable
time, in the same manner as in the flowchart shown in FIG. 15.

20

25

30

35

40

45

50

60

65

16

As described above, in the image forming apparatus of the
present invention, when the time charging method in which
the charge is determined by the usage time is selected, the
disadvantage that it is impossible to perform the printing in
the print allowable time corresponding to the amount of
advance payment is minimized. In this way, the disadvantage
of the user is minimized, and the manager allows the image
forming apparatus to be efficiently utilized by the user. More-
over, since the operational status of the installed image form-
ing apparatus is found as time, it is easy to manage it.

What is claimed is:

1. An image forming apparatus comprising:

atime setting unit that sets a print allowable time according
to an amount of advance payment;

a usage time count unit that counts a usage time; and

a print allowance determination unit that determines, from
the time setting unit and the usage time count unit,
whether printing is allowed or prohibited,

wherein before the time counted by the usage time count
unitreaches the print allowable time, the print allowance
determination unit allows the printing to be performed
whereas after the time counted by the usage time count
unitreaches the print allowable time, the print allowance
determination unit prohibits the printing from being per-
formed.

2. The image forming apparatus according to claim 1,

further comprising:

a charging method selection unit that selects a charging
method from a number-of-sheet charging method of
determining a charging amount according to a number
of sheets to be printed and a time charging method of
determining the charging amount according to the print
allowable time; and

a control setting unit that sets an operation state of the
image forming apparatus,

wherein when the time charging method is selected by the
charging method selection unit, the control setting unit
changes the operation state so as to maintain a print
allowance state longer than when the number-of-sheet
charging method is selected.

3. The image forming apparatus according to claim 2,

further comprising:

an input portion with which a user sets and inputs a print
condition; and

an auto-clear unit that returns the print condition input
from the input portion to a predetermined initial value,

wherein when the time charging method is selected by the
charging method selection unit, the auto-clear unit does
not execute auto-clearing within the print allowable
time.

4. The image forming apparatus according to claim 3,

wherein when the time charging method is selected by the
charging method selection unit, the auto-clear unit
executes the auto-clearing when the print allowable time
elapses.

5. The image forming apparatus according to claim 3,

wherein when the time charging method is selected by the
charging method selection unit, the auto-clear unit
executes the auto-clearing at a start of the print allowable
time.

6. The image forming apparatus according to claim 3,

further comprising:

a completion input portion with which the user inputs print
completion,

wherein when the time charging method is selected by the
charging method selection unit, and the print completion
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is input from the completion input portion, the auto-clear
unit executes the auto-clearing even within the print
allowable time.

7. The image forming apparatus according to claim 3,

further comprising:

atime extension input portion with which the user inputs an
extension of the print allowable time,

wherein when the time charging method is selected by the
charging method selection unit, and the extension of the
print allowable time is input from the time extension
input portion, the auto-clear unit does not execute the
auto-clearing within the print allowable time and within
the extended print allowable time.

8. The image forming apparatus according to claim 3,

further comprising:

an auto-clear execution necessity determination input por-
tion with which the user inputs a determination as to
whether or not the auto-clearing needs to be executed
within the print allowable time when the time charging
method is selected by the charging method selection
unit,

wherein when the time charging method is selected by the
charging method selection unit, and a determination that
the auto-clearing needs to be executed is input from the
auto-clear execution necessity determination input por-
tion, the auto-clear unit executes the auto-clearing, even
within the print allowable time, after a predetermined
time has elapsed since the setting and inputting from the
input portion.

9. The image forming apparatus according to claim 2,

further comprising:

a print allowance determination portion that determines,
according to a state of the apparatus and a remaining
amount of a consumable item, whether or not the print-
ing can be performed; and

a mode switching portion that switches a mode to any one
of'a standby mode in which a print instruction is waited
for in a state where consumption of the apparatus is
reduced, a print preparation mode in which a preparation
operation for performing a printing operation from the
standby mode is performed, a print allowable mode in
which the printing can be performed and a standby
preparation mode for returning to the standby mode after
a predetermined time has elapsed since completion of
the printing,

wherein when the number-of-sheet charging method is
selected by the charging method selection unit, if the
print allowance determination portion determines that
the printing can be performed and that a user sets and
inputs a print condition, the mode switching portion
switches the mode to the print preparation mode
whereas

when the time charging method is selected by the charging
method selection unit, if the print allowance determina-
tion portion determines that the printing can be per-
formed, the mode switching portion switches the mode
to the print preparation mode.

10. The image forming apparatus according to claim 9,

wherein when the number-of-sheet charging method is
selected by the charging method selection unit, if at least
one of lack of a sheet, an end of a life of the consumable
item, a paper jam, a failure and lack of a toner is detected,
the print allowance determination portion determines
that the printing cannot be performed.
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11. The image forming apparatus according to claim 9,

further comprising:

a supply detection unit that detects an operation of supply-
ing the consumable item,

wherein when the time charging method is selected by the
charging method selection unit, if the print allowance
determination portion determines that the printing can-
not be performed due to lack of the remaining amount of
the consumable item, and the supply detection unit
detects the operation of supplying the consumable item,
the mode switching portion switches the mode to the
print preparation mode.

12. The image forming apparatus according to claim 11,

wherein the supply detection unit is a unit that detects an
operation of opening a paper feed port after the print
allowance determination portion determines that the
printing cannot be performed.

13. The image forming apparatus according to claim 11,

wherein the supply detection unit is a unit that detects an
operation of opening a toner supply port after the print
allowance determination portion determines that the
printing cannot be performed.

14. The image forming apparatus according to claim 2,

further comprising:

a mode switching portion that switches a mode to any one
of a standby mode in which a print instruction is waited
for in a state where consumption of the apparatus is
reduced, a print preparation mode in which a preparation
operation for performing a printing operation from the
standby mode is performed and a print allowable mode
in which the printing can be performed and a standby
preparation mode for returning to the standby mode after
a predetermined time has elapsed since completion of
the printing;

a post-print elapsed-time counter that counts a time which
has elapsed since completion of the printing operation;
and

a time elapse determination unit that determines, with the
post-print elapsed-time counter, whether or not a prede-
termined time is reached,

wherein when the number-of-sheet charging method is
selected by the charging method selection unit, if the
time elapse determination unit determines that a first
predetermined time has elapsed, the mode switching
portion switches the mode to the print preparation mode
whereas

when the time charging method is selected by the charging
method selection unit, if the time elapse determination
unit determines that a second predetermined time has
elapsed, the mode switching portion switches the mode
to the print preparation mode, and

the second predetermined time is equal to or more than the
first predetermined time.

15. The image forming apparatus according to claim 14,

wherein the second predetermined time is equal to or less
than a difference between the print allowable time and a
print completion time.

16. The image forming apparatus according to claim 2,

further comprising:

a stabilization control unit that controls an image quality
stabilization operation for stabilizing an image quality in
a standby state and during the printing,

wherein the control of the image quality stabilization
operation by the stabilization control unit differs
depending on whether the number-of-sheet charging
method is selected or the time charging method is
selected.
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17. The image forming apparatus according to claim 16,

wherein when the time charging method is selected by the
charging method selection unit, the stabilization control
unit determines an operation condition of the image
quality stabilization operation according to the print
allowable time or the time counted by the usage time
count unit.

18. The image forming apparatus according to claim 17,

wherein when the number-of-sheet charging method is
selected by the charging method selection unit, each
time a number of sheets printed reaches a predetermined
number of sheets, the image stabilization operation is
performed whereas

when the time charging method is selected by the charging
method selection unit, if the remaining print allowable
time of a user is less than a predetermined time at a time
when a predetermined number of sheets are printed after
a previous image stabilization operation, the image sta-
bilization operation is not performed, and the image
stabilization operation is performed after the predeter-
mined time has elapsed.

19. The image forming apparatus according to claim 17,

wherein as the image stabilization operation, a short stabi-
lization operation in which an operation time is short and
a long stabilization operation in which the operation
time is long are provided, and

when the number-of-sheet charging method is selected by
the charging method selection unit, after a first predeter-
mined number of sheets has been printed since execution
of'a previous short stabilization operation, the short sta-
bilization operation is executed again whereas

when the time charging method is selected by the charging
method selection unit, if the remaining print allowable
time of the user is less than a predetermined time at a
time when a second predetermined number of sheets has
been printed since execution of a previous long stabili-
zation operation, the long stabilization operation is not
executed, and the short stabilization operation is
executed.
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20. The image forming apparatus according to claim 2,

further comprising:

a print allowance determination portion that determines,
according to a state of the apparatus and a remaining
amount of a consumable item, whether or not the print-
ing can be performed,

wherein when the time charging method is selected by the
charging method selection unit, even if the print allow-
ance determination portion determines that the printing
cannot be performed due to lack of the remaining
amount of the consumable item, a control condition
adjustment unit changes a time when the printing is
interrupted according to the print allowable time or the
remaining print allowable time by the usage time count
unit.

21. The image forming apparatus according to claim 2,

further comprising:

a toner sensor that detects a remaining amount of a toner;

a sheet sensor that detects a remaining number of sheets;
and

a warning device that prompts the toner and the sheet to be
supplied,

wherein when the time charging method is selected by the
charging method selection unit, a threshold value for
providing a warning for the supply of the toner and the
sheet is determined from the print allowable time, a print
speed and an average coverage.

22. The image forming apparatus according to claim 2,

further comprising:

a toner sensor that detects a remaining amount of a toner;

a sheet sensor that detects a remaining number of sheets;
and

a warning device that prompts the toner and the sheet to be
supplied,

wherein when the time charging method is selected by the
charging method selection unit, a threshold value for
providing a warning for the supply of the toner and the
sheet is determined from the remaining print allowable
time, a print speed in use and an average coverage in use.
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